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Introduction 


Abstract: Cancer is a complex disease characterized by a cascade of events that culminate 
in the accumulation of several genetic alterations. Because of the high incidence and 
mortality rate, scientists began seeking novel medications that were harmful to cancer cells 
but not to healthy cells. This study aimed to investigate the effect of CELNORM and its 
various components individually in colon and lung cancer cells. Based on the LDS0 value, 
colon and lung cancer cells were treated with two different dosages of curcumin, pepper, 
carrot and cucumber extracts, individually and CELNORM (formulation with all four 
ingredients). The cytotoxicity of each compound has been checked through morphological 
analysis and cell viability assay by using the CCK8 kit and statistically analyzed. qPCR- 
based Gene expression study has also been done to further validate the anti-cancerous 
properties of the compounds. Curcumin extract decreased cancer cell growth, as evidenced 
by cytotoxicity and morphological analyses, but pepper, carrot, and cucumber extracts 
showed a less significant reduction in cancer cell growth. CELNORM, on the other hand, 
had the highest significant effect in suppressing cell proliferation, indicating the novel 
health supplement CELNORM renders more efficacy than individual components. Gene 
expression analysis also verifies the anti-cancerous properties of CELNORM, though some 
gene expressions are not in the expected line. The morphological analysis and cell viability 
result has shown the efficacy of the CELNORM over the individual compounds of the 
CELNORM and gene expression analysis of proliferative genes such as Cyclin D, CDK6, 
PCNA and BCL-2 further validates the anti-cancerous properties of CELNORM and all 
four components. 


tissue locations such as the liver, pancreas and kidney etc. 


Cancer has emerged as one of the biggest threats to 
humanity over the years with an estimated 9.6 million 
annual deaths globally, and predictions show that by 
2030, the statistic will rise to 13 million deaths per year 
(Jemal et al., 1999; GLOBOCAN, 2018). Colon cancer is 
the second most common cause of cancer-related death 
which typically begins as a polyp on the epithelial lining 
of the intestinal tract and gradually progresses into 
cancer. It disrupts the intestinal linings and invades into 
nearby lymph nodes and can metastasize into different 


(Sakr et al., 2022). Lung cancer is the most common type 
of cancer detected world-wide. Fifteen percent of all lung 
cancers are Small-Cell Lung Cancer (SCLC) which 
happens mostly due to smoking habit. In U.S. alone, the 
annual death due to lung cancer is around 0.13 million 
(Yuan et al., 2022; Kirubhananda et al., 2023). Due to the 
increasing incidence and mortality rates, researchers 
started looking for new therapeutics that can combat 
cancer with the minimum level of side effects (Krasteva 
and Georgieva, 2022). The conventional treatment for 
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cancer such as chemotherapy, radiotherapy, bone marrow 
transplantation etc. have shown limited control over 
cancer and comes with several side effects to the 
healthier tissues (Gunjal et al., 2015; Hussein et al., 2023; 
Naik et al., 2022; Yang et al., 2019). Chemotherapy, 
sometimes, may cause taste Alterations, oral mucositis, 
and fatigue along with other side effects like anaphylaxis, 
cytopenias, hepatotoxicity, cytotoxicity, cardiotoxicity 
etc. (Jacobsen and Stein, 1999; Naidu et al., 2004; Oun et 
al., 2018; Zabernigg et al., 2010). There are evident cases 
of Parkinson-like syndrome and Raynaud's Phenomenon, 
which occur due to extreme cytotoxicity of 
chemotherapeutics (Vogelzang et al., 1981). Further, 
some genes and microRNAs prove to be targets of gene 
silencing through RNA interference and might serve as 
effective therapeutic targets in understanding and treating 
colorectal cancer (Ganesan et al., 2022). Additionally, to 
vividly studying the cellular landscape of tumour 
microenvironment of colon cancer and lung cancer might 
aid in future perspectives for designing therapeutic 
regimens (Banerjee et al., 2021). The regular cytotoxic 
drugs are generally toxic to tumour cells as well as to the 
normal cells in the vicinity of the cancer tissue. To 
the 
therapeutics, 


traditional 
alternative 


associated with 
compounds as 


hazard 
natural 


minimize 


supplements can be used. More than a hundred novel 
pharmaceuticals are being tested in clinical trials, most of 
which are anti-cancerous and anti-infective drugs (Butler, 
2008; Newman and Cragg, 2007). According to the 
World Health Organization (WHO), increasing the 
consumption of natural substances can impact crucial 
molecular signalling cascades that eventually stop cancer 
cells from proliferating and trigger apoptosis. These 
alternative therapies could prevent one-third of all cancer 
deaths (Bode and Zigang, 2011; Lee et al., 2011). 
Curcumin's anti-cancer properties show its ability to 
inhibit tumour cell proliferation, down-regulate 
transcription factors NF-B, AP-1, and Egr-1, and the 
expression of COX2, LOX, NOS, MMP-9, uPA, TNF 
genes, chemokines, cell surface adhesion molecules, and 
CYCLIN-D1; growth factor receptors (such as EGFR) and 
it has been discovered to be a_ potent antioxidant and 
anti-inflammatory agent in a variety of systems 
(Aggarwal et al., 2006; Rao, 2007; Saja et al., 2007; Zhou 
et al., 2012). In addition, according to studies, curcumin 
is pharmacologically safe in reducing tumour formation, 
progression, and metastasis (Aggarwal et al., 2003). 
Curcumin has been reported to reduce the colon cancer 
growth by downregulating genes such as BCL-2, Bcl-xl, 
COX-2 genes (Ojo et al., 2022). Curcumin is also 
reported to act on lung cancer cell line A549 where it is 
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VEGF and NF-kB 
pathways, important for tumour growth and viability (Li 
et al., 2018). 
and tissues cannot be achieved or maintained even after 
being supplemented with plentiful amounts due to low 


found to be down regulator of 


Large curcumin concentration in plasma 


bio-availability. These represent a substantial barrier to 
the drug's clinical development and demonstrate the 
limitation of curcumin's medical applications (Ldépez- 
Lazaro, 2008). As a result, it prompted a systematic 
search for various combinations of plant components in a 
large number of conceivable combinations to enhance the 
efficacy and bioavailability of curcumin. As a result, the 
combined treatment has a synergistic effect and may be 
more effective than a single compound intervention with 
low doses and minimal side effects. 

The anti-cancerous properties of the compounds 
derived from Piper nigrum (black pepper), particularly 
Piperine were attributed to broad-spectrum bioactivities 
(Deng et al., 2016). The carrot (Daucus carota) is rich in 
beneficial compounds, such as bioactive substances with 
like 
compound, ascorbic acid etc. (Sharma & Karki, 2012). 
Cucumis sativus L (cucumber) has been used to treat 


antioxidant properties Carotenoid, phenolic 


headaches, burning, and insomnia. The seeds are cooling 
and diuretic and the fruit juice is used as a nutritious and 
demulcent in anti-acne creams (Saeed and Waheed, 
2017). 

Our 
treatments of multiple extracts are beneficial when used 
as a treatment for breast cancer cell lines (Sathya et al., 
2020), the 
elimination of harmful factors (such as cancer cells or 
pathogens), as well as the synergistic stimulation of 


previous study has shown combinational 


apart from this, direct prevention or 


defences or healing processes of the human body, is also 
the focus of combinational therapies. Thus, cancer can be 
lessened by increasing the consumption of natural 
compounds that might alter important molecular 
signalling cascades, ultimately inhibiting cancer cells’ 
proliferation and inducing apoptosis (Surh, 2003). 

This study aimed to investigate the synergistic effect 
of 1) curcumin, 2) the extract of pepper, 3) Carrot, and 4) 
cucumber individually and in combinations that include 
the sets as follows- a) ‘Curcumin and Pepper extract’; b) 
‘Pepper and Carrot extract’; c) ‘Carrot and Cucumber 
extract’; ‘d) Cucumber and Curcumin’ and CELNORM— 
a novel formulation (combination of all the extract 
mentioned in a different proportions) on the colon cancer 
and lung cancer cell lines. 
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Methods 

The CELNORM was provided by RETORT 
Pharmaceuticals Pvt. Ltd., Chennai and the synthesis or 
preparation of these extracts is not related to the study 
and personal involved in preparation of the CELNORM 
is not involved in testing its efficacy as an anti-cancer 
drug. Researcher conducting the experiments was 
the the 
CELNORM and the experiments were performed double- 
blinded. 
Cell line culture expansion 

HCT116 (colon cancer cells) and A549 (lung cancer 
cells) cell lines were purchased from the National Centre 
for Cell Science (NCCS), Pune, India. Both the cells are 
adherent cells and were cultured- as per the methods 
described by Ganesan et al. (2022) and Jothimani et al. 
(2022). The cells were expanded in standard DMEM (low 
glucose, Glutamax supplement) (Cat. No. 10567014, 
GIBCO, USA) supplemented with 10% FBS,1% 
Antibiotic-Antimycotic at 37°C. 
Preparation of CELNORM and _ treatment 
CELNORM and its constituents 

CELNORM was manufactured and supplied by 
RETORT Pharmaceuticals Pvt. Limited. All the 
individual constituents were also supplied by the same 


completely unaware of composition of 


with 


company. CELNORM is constituted with equal portions 
of extracts of carrot, fruit extract of cucumber, black 
pepper and a bioactive component Curcumin (95% 
purity) from the rhizome of turmeric. All the constituents 
were devoid of microbial contamination. At first, stock of 
CELNORM and its constituent have been made at a 
concentration of Img/ml in DMEM containing 300 wl of 
DMSO. Then two groups (A and B) of extract 
supplemented with DMEM were prepared at different 
concentrations individually with all four extracts and 
CELNORM according to the previously published work 
(Sathya et al., 2020). Two cell lines (HCT116 and A549 
cells) were used separately to study the effect of 
CELNORM and its components in the two treatment 
groups individually. The first group — ‘Group A’ was 
supplemented with lower concentrations of CELNORM 
(31.25 ug/ml) and all of its four constituents individually 
(7.81 ug/ml individually) as well as in combination. The 
experimental groups are: Group A-1 — cells were treated 
with 7.81 ug/ml of curcumin; Group A-2- cells were 
treated with 7.81 ug/ml pepper; Group A-3 - cells were 
treated with 7.81 ug/ml Carrot; Group A-4 - cells were 
treated with 7.81 ug/ml cucumber; and Group A-5- cells 
were treated with 31.25 ug/ml of CELNORM. 

Additionally, for cell viability assessment the extracts 
were also taken in combination with two as follows- 
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Group A-6 - cells were treated with 15.62 ug/ml 
curcumin + pepper; Group A-7 - cells were treated with 
15.62 ug/ml pepper + Carrot; Group A-8 - cells were 
treated with 15.62 ug/ml Carrot + cucumber; Group A-9 - 
cells were treated with 15.62 pg/ml cucumber + 
curcumin. 

Similarly, the second group - ‘Group B’ was 
supplemented with higher concentrations of CELNORM 
(62.5 ug/ml) and all of its four constituents individually 
(15.62 pg/ml each) as well as in combination. The 
treatment groups are: Group B-1- cells were treated with 
15.62 ug/ml of curcumin; Group B-2 - cells were treated 
with 15.62 ug/ml pepper; Group B-3 - cells were treated 
with 15.62 ug/ml Carrot; Group B-4 - cells were treated 
with 15.62 ug/ml cucumber; Group B-5 - cells were 
treated with 62.5 ug/ml of CELNORM and for the cell 
viability assessment the extracts were taken in pairs as 
follows- 

Group B-6- cells were treated with 31.25 ug/ml 
curcumin + pepper; Group B-7 - cells were treated with 
31.25 ug/ml pepper + Carrot; Group B-8 - cells were 
treated with 31.25 ug/ml Carrot + cucumber; and Group 
B-10 - cells were treated with 31.25 ug/ml cucumber+ 
curcumin. 

Assessment of cytotoxicity activity 
Morphological assessment 

Both colon and lung cancer cell lines were cultured in 
the 10% FBS supplemented DMEM with 1% antibiotic 
and antimycotic solution. Cells were seeded at a seeding 
density of 50x10‘ cells/well in a 6-well plate with 10% 
FBS supplemented DMEM and incubated at 37°C under 
normoxic conditions for 24 hours for cell attachment. 
After 24 hours of incubation and the drug-supplemented 
DMEM from both Group A and Group B as described 
before, were added to the cells in two different sets and 
incubated at 37°C under normoxic conditions for 48 
hours. The images were captured with Leica Optica 
inverted microscope at 10x magnification. 

Cell viability assessment 

Both of the cell lines (HCT116 and A549) were 
seeded at a seeding density of 4000 cells per well of a 96- 
well plate with 10% FBS-supplemented DMEM and 
incubated at 37°C under normoxic conditions for 24 
hours for cell attachment. After 24 hours of incubation, 
and the drugs were administrated according to ‘Group A’ 
and ‘Group B’ and incubated at 37°C for 48 hours. After 
48 hours of incubation, 10ul of CCK8 reagent was added 
to the cells containing medium and incubated for 4 hours. 
The optical density was measured at 450nm and the 
percentage of cell viability was calculated. 
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Gene expression study 

RNA was extracted from the cells treated with all four 
extracts individually and with CELNORM using TriZol 
RNA isolation reagent and subjected to quantification of 
total RNA spectrophotometrically at 260 nm. cDNA was 
synthesized from the RNA with a reverse transcription kit 
(Eurogentec, Belgium) and qPCR was performed using 
SYBR-qPCR master mix (Takyon, Eurogentec, Belgium) 
followed by the gene expression analysis of the four 
genes — Cyclin-D, PCNA, CDK-6, and BCL-2- expressed 
in HCT116 and A549 cells in normal conditions. CT 
values were obtained and normalization of CT values of 
targeted genes was done using the CT values of 
housekeeping gene GAPDH to calculate ACT, followed 
by the calculation of AACT and finally the relative 
quantification (RQ) values. 
Statistical analysis 

The optical density was measured at 450nm and the 
percentage of cell viability was calculated. As the study 
has comprises with more than two treatment groups, One- 
Way-Anova test was performed to determine the p-value 
of data. P-values of <0.05, <0.01 and <0.001 were 
considered statistically significant, and are indicated by 
asterisks (*, ** and *** respectively). 


Results 

Assessment of cytotoxicity activity on colon cancer cell 
line HCT116 

Morphological assessment after treatment 

In Group-A: 

After 48 hours of incubation, cells treated with Group 
— A supplemented medium have attained the spherical 
morphology in both Curcumin (b) and CELNORM (e) as 
shown in Fig.l and have started to detach from the 
culture plate which is evident from the Fig.1. 
Comparatively a large number of cells have detached in 
CELNORM rather than the Curcumin. Whereas, Piper 
nigram (c), Carrot (d), and Cucumber (e) don’t show any 
significant morphological difference compared with 
solvent control (a) which remained in the epithelial 
morphology. 

In Group — B: 

In the Group - B with the higher concentration of 
treatments, depicted in Fig.2, the cells appeared with a 
spherical morphology in both Curcumin (b) and 
CELNORM(e) and all the cells detached from the plate. 
After the treatment with CELNORM for 48 hours, the 
cells were reduced in size and completely dissociated 
from the plate. Similar to low dose, Piper nigram (c), 
Carrot(d), and cucumber (e) don’t show significant 
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morphological difference compared with solvent control 
(a). 
Cell viability assessment 

The CCK-8 results showed that low doses of 
curcumin (Group A-1) and CELNORM (Group A-5) 
inhibited colon cancer cell proliferation significantly 
(p<0.001 and p <0.000/ respectively). The CELNORM 
has greatly reduced the cell viability more than curcumin 
which is evident from Fig. 3a. Whereas, the other 
components like Piper nigram, Carrot, and cucumber did 
not show any significant reduction in the cell viability 
which is similar to our previous findings in 
morphological assessment (Sathya C et al., 2020). 
However, the synergistic effect of all the components 
together in the formulation of CELNORM inhibited the 
colon cancer cell proliferation more significantly than the 
individual components. Curcumin supplemented Group’ 
B-1 has significantly reduced the cell proliferation (p 
<0.001). Whereas CELNORM supplemented (Group B- 
5) has turned down the proliferation significantly 
(p<0.0001). The combinational treatment, Group B-6 and 
Group B-9 has significant changes whereas Group B-7, 
and Group B-8 do not show any significant reduction in 
the cell viability (shown in Fig. 3b). This suggests that 
CELNORM is a better anti-cancer agent when compared 
with curcumin + pepper, cucumber + curcumin and 
curcumin alone. All the natural compounds in a 
synergistic manner reduce the cell proliferation of colon 
cancer cells significantly. 

Assessment of cytotoxicity activity on lung cancer cell 
line A549 

Morphological assessment 

In Group A: 

After 48 hours of incubation, with various 
concentrations as mentioned previously, of each 
component of CELNORM individually and the whole 
formulation, the cells have reduced their proliferation in 
both Curcumin (b) and CELNORM (e) with lesser 
colonies which is evident from Fig. 4. Comparatively 
fewer colonies of cells were observed in CELNORM (f) 
rather than the Curcumin (b). Whereas, Piper nigram (c), 
Carrot (d), and cucumber (e) did not display any 
significant difference compared with solvent control (a) 
which remained in the epithelial morphology. 

In Group B: 

In the Group B supplemented medium the cells have 
greatly reduced their proliferation and started to appear 
with a spherical morphology in both Curcumin (b) and 
CELNORM (e). After incubation for 48 hours, the cells 
have reduced in size and no colonies were formed which 
is evident from Fig. 5. In Group B, Piper nigram (c) and 
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Figure 1. Morphological assessment of HCT116 cells after treatment with Solvent control and 
Group -A subgroups (a) solvent control (DMSO); (b) Curcumin; (c) Piper nigram; (d) Carrot; 
(e) Cucumber; (f) CELNORM. Images were captured at 10x magnification 


Figure 2. Morphological assessment of HCT116 cells after treatment with Solvent control and 
Group- B subgroups (a) solvent control (DMSO); (b) Curcumin; (c) Piper nigram; (d) Carrot; 
(e) Cucumber; (f) CELNORM. Images were captured at 10x magnification 
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Figure 3. Cell viability analysis of HCT116 cells cultured in both (a) Group A and (b) Group B 
treatment groups 


Figure 4. Morphological assessment of A549 cells after treatment with solvent control and 
Group -A subgroups (a) solvent control (DMSO); (b) Curcumin; (c) Piper nigram; (d) Carrot; 
(e) Cucumber; (f) CELNORM. Images were captured at 10x magnification 
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Figure 5. Morphological assessment of A549 cells after treatment with Solvent control and 
Group -B subgroups (a) solvent control (DMSO); (b) Curcumin; (c) Piper nigram; (d) Carrot; 
(e) Cucumber; (f) CELNORM. Images were captured at 10x magnification 
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Figure 6. Cell viability analysis of A549 cells cultured in both (a) Group A and (b) Group B 
treatment groups 


cucumber (e) don’t show any significant morphological 
difference compared with solvent control (a). However, 
the cells treated with Carrot (d) also had a reduced 
proliferation rate. 


Cell viability assessment 
The CCK-8 results showed _ that 
supplemented Group A medium inhibited Lung cancer 


curcumin 


cell proliferation and only 68% of cells were viable after 
48 hours. CELNORM reduce the cell proliferation even 
more and the cell viability was observed near 64.5 % 
with a significant p-value of 0.01 and 0.004 respectively. 
The CELNORM has greatly reduced the cell viability 
more than curcumin which is evident from Fig. 6 a. 
Whereas, the other components like Piper nigram, 
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Carrot, and cucumber and its combinations treatment did 
not show any significant reduction in the cell viability 


which correlates to our previous findings in 
morphological assessment. Although some visible 
morphological differences were evident in_ the 


components when compared to the solvent-treated cells. 
However, the synergistic effect of all the components 
together (CELNORM) inhibited lung cancer cell 
proliferation more significantly than the individual 
components. 

In case of Group B, Curcumin has significantly 
reduced the cell proliferation to cell viability to 47.7% (p 
<0.001). Whereas CELNORM decrease the proliferation 
to cell viability of 38.7% (p <0.0001). The combinational 
treatment of unlike curcumin alone and combinational 
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CELNORM; Piper nigram, Carrot, and cucumber and 
their combination do not show any significant reduction 
in the cell viability (shown in Fig. 6b) which correlates to 
our previous findings in morphological assessment. 

Gene expression analysis: 

Four genes - Cyclin-D, PCNA, CDK-6, and BCL-2 
have been used as the targets as they are normally 
expressive in both HCT116 and A549 cell lines. 
Therefore, a reduction in the level of their expression was 
expected in the treated group than in the control group 


Cyclin D 


Relative Quantification 


Relative Quantification 


CELNORM treated A549 cell line has shown a great 
reduction in the expression of the Cyclin D genes 
whereas the PCNA elevated in 
CELNORM treated cell line than control. Though 
CELNORM has reduced the expression of CDK 6, and 
BCL-2, the individual compounds were found to be more 
effective than CELNORM §as shown in (Fig. 8). 


expression has 


Discussion 
Cancer is a heterogeneous disease that develops 


= = 
o a 


Relative Quantification 
o 


Relative Quantification 


Figure 7. Gene expression results from qPCR of HCT116 cell line without treatment (control) 
and with treatment (curcumin, pepper, Carrot, cucumber and CELNORM) (a) relative 
expression of Cyclin- D (b) relative expression of CDK6 (c) relative expression of PCNA 

d) relative expression of BCL2 


due to cell death. GAPDH has been used as the 
housekeeping gene and the CT value of the targeted gene 
has been normalized according to the CT value of the 
housekeeping gene. The RQ value has been calculated for 
each gene and has been plotted in the graph. The 
HCT116 cell line treated with CELNORM has shown a 
reduction in the expression of Cyclin-D, PCNA and BCL- 
2 genes but overexpression of the CDK-6 gene has been 
observed in curcumin and CELNORM treated cell line. 
The individual components are found to be more 
effective to reduce the gene expression of Cyclin-D, 
CDK-6, and BCL-2 than their synergistic effects in 
CELNORM (Fig.7). 
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through a multistep process that culminates in the 
accumulation of multiple genetic alterations (Dagogo- 
Jack and Shaw, 2018; Guo et al., 2019; Hesketh, 1997; 
Sriramulu et al., 2021). It is distinguished by uncontrolled 
proliferation, invasion, and metastasis. It encompasses a 
series of disrupted molecular pathways that result in 
abnormal protein expression as a result of genetic 
mutations (Boland & Goel, 2010; Pino & Chung, 2010; 
Sherr & McCormick, 2002). Cancer cells can acquire 
drug resistance in a variety of ways. To find an effective 
cancer treatment, a variety of components, including 
inflammatory cytokines, growth factors, proteases, 
adhesion molecules, coagulation factors, hormones, and 
apoptotic agents, have been studied. Extensive research 
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has revealed that phytochemicals such as polyphenols, 
flavones, and flavonoids have powerful anti-cancer 
properties against a variety of cancers (Thomasset et al., 
2007; Ventura et al., 2007; Paramita et al., 2022). 


reduction in cell viability in HCT116 and A549 cell lines. 
In case of Group A, the cell viability comes down to 36 
% for HCT116 cells and 67% for the A549 cell line. 
Whereas in Group B, the cell viability was reduced to 


Cyclin D 


Relative Quantification 


Relative Quantification 


Relative Quantification 


Relative Quantification 


Figure 8. Gene expression results from qPCR of A549 cell line without treatment 
(control) and with treatment (curcumin, pepper, Carrot, cucumber and CELNORM) 
(a) relative expression of Cyclin D (b) relative expression of CDK-6 (c) relative 
expression of PCNA d) relative expression of BCL-2 


Cancer, as previously said, is a complex disease that 
may demand the use of medicines that target different 
intracellular components. The popular medicines in the 
market today are designed to target a single intracellular 
target. Unfortunately, the physiological and molecular 
that lead to 
development might involve hundreds of genes or 
signaling pathways, necessitating multi-target therapy to 


deregulations cancer initiation and 


treat complex human diseases such as cancer (Benjamin 
et al., 2021). Along with mainstream therapeutics, 
alternative supplementation of natural compounds 
elevating anti-cancer properties can be helpful to cure 
cancer as well as minimize the recurrence of tumors. In 
the present study, the effect of curcumin, pepper, Carrot, 
cucumber, and CELNORM (combination of all four 
extracts) on the control of cell proliferation and apoptosis 
leading to malignant cell death, leveraging the multiple 
therapeutic benefits of natural substances in cancer 
prevention. Curcumin individually in both low dose 


(Group A) and high dose (Group B) shows a significant 
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28.37% for HCT116 cells and 47% for A549 cells. 
However, the treatment with other components (pepper, 
Carrot and cucumber) do not show any significant change 
in cell viability of both HCT116 and A549 cell lines for 
both concentrations. But the combination of all four 
compounds in CELNORM in a 1:1:1:1 ratio shows a 
synergistic effect and a significant reduction of cell 
viability to 19% in case of Group A and 16% in Group B 
for HCT116 cell line. Similarly, for A549 cell line cell, 
viability reduced down to 64% in Group A and 38% in 
Group B. These data also show the efficacy of the 
CELNORM against cancer cell line is more than the anti- 
cancerous efficacy of curcumin alone. Overall, the 
synergistic effect of curcumin, pepper, Carrot and 
cucumber in CELNORM makes it more efficient as a 
potential therapeutic for cancer. In case of gene 
expression studies, conflicting result has been observed 
as the individual compound of CELNORM reduces the 
gene expression of four targeted genes (Cyclin-D, PCNA, 
CDK-6, and BCL-2) more effectively than CELNORM 
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itself. CELNORM was found to reduce the expression of 
targeted genes in both cell lines in most of the cases 
except CDK-6 in HCT116 and PCNA in the A549 cell 
line, which shows the anti-cancerous properties of 
CELNORM. 

Curcumin is a polyphenol natural chemical that has 
been utilized in traditional medicine for millennia. 
Experiments were carried out to understand more about 
the intracellular pathways targeted by curcumin, which 
have been connected to its promising therapeutic 
potential. Curcumin has been reported to re-sensitize the 
resistant cancer cell to 5-flurouracil. But the 
bioavailability of curcumin at cancer site after the oral 
administration is yet to be established (Jin et al., 2021). 
The limitation associated with curcumin is its poor 
bioavailability of it beyond the gastrointestinal tract as it 
is not absorbed easily. Therefore, to increase the 
bioavailability of curcumin in_ plasma, _ several 
combinational therapies have been introduced and trialled 
(Prasad et al., 2014). In the present study, the synergistic 
effect of curcumin along with pepper, Carrot, and 
cucumber extract has been studied. Carrot is a great 
source of dietary fibres and antioxidants. A regular intake 
of dietary fibre has manifested a reduction in incidence 
and mortality rates of cancer (Masrul and Nindrea, 2019; 
S Shankar, 1991), as well as cardio- and cerebrovascular 
disorders, most likely due to the antioxidants found in 
vegetables (Clarke and Armitage, 2003; Hertog et al., 
1993; John et al., 2002). Antioxidants can scavenge 
reactive oxygen species (ROS) created by the human 
body lethal to healthy tissues and cells (da Silva Dias, 
2014; Poljsak et al., 2013; Yngve, 2013). Cucumber also 
contains antioxidants that block oxidation by interacting 
with free radicals, chelating free catalytic metals, and 
functioning as oxygen scavengers, among other ways 
(Kumar et al., 2010; Shahidi et al., 1992). Curcumin, 
when combined with other natural substances, 
significantly increased clonogenic inhibition and induced 
cell apoptosis. One previous study that showed the 
efficacy of CELNORM on breast cancer has detailed its 
action against halting the proliferation of breast cancer 
cells when tested in MCF7 cell lines (Sathya et al., 2020). 
In terms of morphological features and cell proliferation 
inhibition, this combination of therapies generated a 
consistent response in both colon and lung cancer cell 
lines. Because of its synergistic action, CELNORM may 
deliver increased bioavailability of curcumin outside of 
the gastrointestinal system in higher organisms if taken as 
a dietary supplement. 
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Conclusion 

In summary, curcumin inhibited cancer cell growth 
more clearly than other natural compounds, whilst the 
other natural compounds had no significant influence on 
cell proliferation or morphological changes of cancer 
cells. However, treatment with all the extracts together 
(CELNORM) have a significant impact on cell growth, 
implying that the synergistic effect of pepper, Carrot and 
cucumber enhanced cancer cell apoptosis and reduce 
proliferation. When compared to curcumin alone, 
CELNORM had a higher apoptotic activity on both colon 
and lung cancer cells. However, subsequent 
investigations concerning the detailed mechanism of 
action and more specific role in proliferation and 
apoptosis and its mechanism of action is required for its 
use in animal models on cancer and subsequent clinical 
trials. 
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